Spontaneous oxygen radical production at sites of antigen challenge in allergic subjects.
Allergic reactions in the lung are characterized by the production of mediators, an influx of inflammatory cells, increased vascular permeability, and changes in airway mechanics. The mechanisms responsible for these airway changes have not been fully defined but may involve the production of reactive oxygen species (ROS) produced by the inflammatory cells. To examine whether ROS are produced by inflammatory cells at sites of antigen exposure, bronchoalveolar lavage (BAL) was performed in airway segments 19 h after challenge with saline or antigen in 14 allergic subjects. Antigen challenge increased cell recovery, predominantly as a result of an influx of eosinophils. Using electron paramagnetic resonance (EPR) spectroscopy with the spin trap 5,5-dimethyl-1-pyrroline-N-oxide (DMPO), BAL cells from saline-challenged sites produced minimal ROS. Cells from antigen-challenged sites spontaneously produced a prominent DMPO-OH signal that was inhibited by superoxide dismutase (SOD), indicating the production of superoxide anions (O2-.). Reduction of ferricytochrome c and production of luminol-dependent chemiluminescence via SOD-inhibitable reactions confirmed the spontaneous production of O2-. Following density gradient separation of the antigen-challenged BAL cells, the granulocytic cells, which were predominantly eosinophils, not the mononuclear cells, were the major source of the ROS. At the sites of antigen challenge, the degree of airway permeability as assessed by albumin concentration in BAL fluid was correlated with O2- production by BAL cells measured by EPR spectroscopy. These results demonstrate that cells at sites of antigen challenge generate ROS that may contribute to the airway injury associated with allergic inflammation.